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strongly, were possibly an extreme though electrically-
neutral form of, the parent cathode rays.

It is  only within the last few years that controversy

lias been stilled by the discovery that X rays can be re-
flected and diffracted by crystals. There can scarcely be
any doubt now that X rays are Identical with ultra-violet
light of extremely short wave-lengths ; wave-lengths, In
fact, of the order of the diameter of the atom.

Yet It Is not quite all plain sailing, for while it seems
certain from the extreme precision observed In the reflection
experiments that X rays are regular light waves and occur
In trains of great length, yet the difficulty Is that In many
of their properties the rays behave strangely like streams
of discrete entities, the effects of which are localised In space
In much the same way as are the effects of rifle bullets.
The difficulty Is not. however, unique ; It is now known
to be common to all forms of radiation. The Newtonian
laws implying perfect continuity and Infinite divisibility of
time and space have, until recently, found complete cred-
ence ; but In the very nature of tMngs they do not seem
to be reconcilable with modem experiment, which suggests
that energy radiation is essentially discontinuous and must
take place by finite " jumps." As to the mechanism by
which this Is accomplished, It is at present obscure and
still a matter for speculation.1

To meet the difficulty, J. J. Thomson, in Ms nucleated
pulse theory., has suggested that all the various light radia-
tions consist of concentrated and localised electromagnetic
impulses which travel with the speed of light in some one
direction through the ether (see p. 244). Planck's quantum
theory, as developed by Einstein and Stark (P.Z. 1909 and
1910) similarly argues that X radiation (in common with all
radiation) is made up of definite and indivisible increments
which can travel without loss or alteration of form, the
energy of these " bundles " being proportional to the fre-
quency of the radiation (p. 245). The same difficulty was felt
by Bragg when he put forward his corpuscular or neutral-

1 For an excellent treatment of this subject see N. R. Campbell, Modern
Electrical The&ry, 2nd ed. 1913. Also Rep. Brit. Assoc. .Sect. A, 1913.etween molybdenum and ruthenium,
